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Background: Hypertension caused 45% mortality of heart disease and 51% mortality of stroke in 
2014. Young women have a lower risk of hypertension than men. The risk increases after 
menopause due to lower estrogen production. This study aimed to estimate the biopsychosocial 
factors affecting hypertension in post-menopausal women in Surakarta, Central Java. 
Subjects and Method: This was an analytic observational study with a cross-sectional design. 
The study was conducted in Surakarta, Central Java, from January to February 2018. A sample of 
200 study subjects was selected by fixed disease sampling. The dependent variable was 
hypertension. The independent variables were obesity, healthy diet, history of contraceptive use, 
family support, and family history of hypertension. Data of blood pressure was measured by 
sphygmomanometer. Other variables were measured by questionnaire. The data were analyzed by 
a multiple logistic regression.  
Results: The risk of hypertension in post-menopuse women increased with obesity (OR= 13.00; 
95% CI=2.99 to 56.51; p=0.001), family history of hypertension (OR=9.99; 95% CI=2.54 to 39.19; 
p=0.001), and history of hormonal contraceptive use (OR=10.11; 95% CI=2.60 to 39.25; p=0.001). 
The risk of hypertension in post-menopuse women decreased with healthy diet (OR= 0.16; 95% 
CI= 0.04 to 0.55; p= 0.004) and strong family support (OR= 0.09; 95% CI=0.19 to 0.39; p=0.001). 
Conclusion: The risk of hypertensionin post-menopause women is affected by obesity, family 
history of hypertension, history of hormonal contraceptive use, healthy diet, and strong family 
support.  
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BACKGROUND 
Every year, more than 36 million people die 
from non-communicable diseases. It is 
about 63% of all deaths in the world.The 
cause of death number one of noncom-
municable diseases is a cardiovascular 
disease that is a disease caused by impaired 
heart and blood vessel function. Hyper-
tension causes at least 45% of deaths from 
heart disease and 51% of deaths from 
stroke. This complication of hypertension 
causes about 9.4 million deaths worldwide 
each year which is expected to continue 
increasing to 23.3 million deaths by 2030 
(Ministry of Health, 2014). The result of 
Basic Health Research 2013 shows that the 
prevalence of hypertension in Indonesia is 
based on the measurement in the popu-
lation >18 years old by 25.8% (Ministry of 
Health Research and Development, Minis-
try of Health, 2013). In Central Java, the 
prevalence of hypertension is still above the 
national average of 26.4%. The number of 
non-communicable diseases shows increa-
sed rates year by year and the incidence of 
hypertension tends to be higher in urban 
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than in rural areas. In Central Java, Sura-
karta is the city with the highest prevalence 
of hypertension (Central Java Provincial 
Health Office, 2015). Data obtained from 
the Surakarta City Health Office (2016) 
shows that hypertension ranks first in non-
communicable diseases. The case found in 
2015 from the reports of health centers and 
hospitals throughout the city of Surakarta 
was 55.970 cases for hypertension (DKK 
Surakarta, 2016). Based on Basic Health 
Research (2013) data state that women are 
more likely to have hypertension with a 
ratio of 12.2% for women and 6.5% for men. 
In young women, the risk of hyper-
tension is lower than the risk in men. But 
the risks will increase after the menopause 
(Akishita and Yu, 2012). This is because the 
decrease in estrogen production in post-
menopausal women can lead to increase 
bad cholesterol (LDL) and decrease good 
cholesterol (HDL). The high LDL can cause 
narrowing and blockage of arterial blood 
vessels that can lead to circulatory and 
hypertensive disorders (Bybee, 2014). The 
number of elderly population in Indonesia 
by 2020 is estimated to be 28.8 million 
(11.34%) with life expectancy of 71.1 year. 
Life expectancy in Central Java has in-
creased annually to 72.4 years in 2010. Life 
expectancy in Surakarta City also continues 
to increase in 2015 up to 76.99 years. 
Annual Life Expectancy Improvement 
(UHH) every year is a proof of successful 
national development that has been imple-
mented especially in the field of social 
welfare and health sector, but it can also 
cause problems of life in old age (Central 
Bureau of Statistics of Central Java Pro-
vince, 2015). One of the problems that is 
often experienced in old age is the vulnera-
bility of physical condition to various di-
seases including hypertension disease. 
Most people think hypertension is common 
in elderly people, so the majority of people 
underestimate the disease. Therefore, hy-
pertension is called a "silent killer" because 
it can cause various complications such as 
heart failure and stroke that can cause 
death if not treated properly (Wulandhani 
et al., 2014). 
Based on data from Basic Health 
Research (2013), it is known that the num-
ber of women is more likely to experience 
hypertension compared to men. The ten-
dency of gaining weight, especially in the 
abdominal area in postmenopausal women 
may increase the risk of hypertension. 
Centrality is a condition in which a person 
has excess fat in the body, especially fat 
abdominal hypertension. Women with 
central obesity have a high risk of hyper-
tension despite normal weight, so main-
taining a normal waistline is more impor-
tant than simply maintaining an ideal body 
weight (Bybee, 2014). In Indonesia, women 
are more central to obesity than men, 
42.1% for women and 11.3% for men. The 
proportion of central obesity in people aged 
>15 years in Indonesia increased by 18.8% 
in 2007 to 26.6% in 2013. Another factor 
that may increase the risk of hypertension 
is the use of seasonings in cooking because 
it contains sodium substances that cause 
hypertension. In people who consume more 
than 6 grams of sodium per day, their blood 
pressure will increase more rapidly as the 
age also increases (Purwanto, 2012). For 
the consumption of risky food, in Indo-
nesia, there are still many who consume 
seasoning that are for about 77.3% for age> 
10 tahun. A study from Zhou, et al (2015) 
showed the result that someone who has a 
family history with hypertension has a risk 
of 1.6 times suffering from hypertension 
than those without a family history of hy-
pertension. Hormonal contraceptives can 
result in side effects of increased blood 
pressure that can lead to the risk of hyper-
tensive disease (Bybee, 2014). Older wo-
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men using hormonal contraceptives (>2 
years) had a risk of hypertension 2.95 times 
than those who are not (Lestari, 2013).  
There are various factors that affect 
hypertension in postmenopausal women 
such as estrogen reduction, metabolic syn-
drome, obesity, anxiety and depression that 
can play an important role in the patho-
genesis of postmenopausal hypertension 
(Yanes and Reckelhoff, 2013). 
Family support may affect the inci-
dence of hypertension. With the existence 
of high family support, it can control the 
factors of the occurrence of hypertension in 
postmenopausal women. Some factors that 
cause hypertension do not stand alone but 
can be influenced by other factors (Ojo et 
al., 2016). 
Hypertension that occurs in postme-
nopausal women should be handled pro-
perly, because hypertension can be pre-
vented if the risk factors can be controlled 
properly. Prevention and treatment of hy-
pertension is an effort of independent 
health care initiative by health personnel 
and individual concerned that can be done 
through early detection of risk factors, 
healthy lifestyle implementation, and rou-
tine blood pressure checking through com-
munity-based activities. Based on the back-
ground, the author is interest to examine 
the predictors of biopsychosocial hyper-
tension in postmenopausal women. 
 
SUBJECTS AND METHOD 
1. Study Design 
This was an analytic observational study 
with a cross-sectional design. The study 
was conducted in Surakarta, from January 
to February 2018. 
2. Population and Sample 
The target population in this study was all 
women who had been experiencing ame-
norrhea for more than 12 months, while the 
source population was women who had 
experienced amenorrhea for more than 12 
months in Purwosari, Sangkrah, Sibela, 
Ngoresan, Setabelan, and Pucangsawit 
community healt centers, Surakarta. A 
sample of 200 study subjects was selected 
by fixed disease sampling, consisting of 100 
cases and and controlls. 
3. Operational definition of variables 
Hypertension was defined as an abnormal 
increase in blood pressure in arteries with 
systolic blood pressure>140 mmHg and/ or 
diastolic >90 mmHg. Hypertension was 
measured by Sphygnomanometer. The 
measurement scale was continuous, but for 
the purpose of data analysis, it was trans-
formed into dichotomous, coded 1 for 
hypertension and 0 for non-hypertension. 
Obesity was defined as a disorder or 
condition characterized by the accumula-
tion of body fat tissue is excessive. Obesity 
measured is central obesity which the 
location of localized fat distribution is in 
the abdomen because it can cause health 
problems, especially cardiovascular disease. 
Measuring instruments use measuring 
waist tape. The data were collected by 
questionnaire. The measurement scale was 
continuous, but for the purpose of data 
analysis, it was transformed into dichoto-
mous, coded 1 for obese (waist circumfe-
rence size ≥80 cm) and 0 for non obese 
(waist circumference size <80 cm). 
Diet was defined as a pattern setting 
and consumption of food and beverages 
recommended, limited in number, and 
which should be avoided by patients with 
blood pressure above normal for the pur-
pose of treatment of hypertensive diseases 
in accordance with the recommendation 
from Ministry of Health (2011). The data 
were collected by questionnaire. The mea-
surement scale was continuous, but for the 
purpose of data analysis, it was transform-
ed into dichotomous, coded 1 for good diet 
and 0 for poor diet. 
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Genetic history was defined as a 
family history of the father, mother, grand-
father, or grandmother who suffers from 
hypertension. The data were collected by 
questionnaire.The measurement scale was 
categorical. 
History of hormonal contraceptive 
used were mothers who have history of 
using hormonal contraceptives such as pill, 
injection, or implants for more than 2 
years. The data were collected by question-
naire. The measurement scale was catego-
rical. 
Anxiety was defined as the same un-
comfortable feeling or anxiety accompanied 
by an autonomous response (the source is 
often non-specific or unknown to the indi-
vidual), the fear of anticipation of danger. 
The measuring tool was a standard Zung 
Self Anxiety Rating Scale (ZSAR-S Zung-S) 
questionnaire with the reliability of 0.829. 
The measurement scale was continuous, 
but for the purpose of data analysis, it was 
transformed into dichotomous, coded 1 for 
high anxiety (score ≥45) and 0 for low 
anxiety (score <45). 
Family support was defined as atti-
tudes, acts of family acceptance of family 
members, in the form of informational, 
assessment, instrumental, financial, and 
emotional support. The data were collected 
by questionnaire. The measurement scale 
was continuous, but for the purpose of data 
analysis was transform into dichotomous, 
coded 0 for weak family support and 1 for 
strong family support. 
4. Data Analysis 
The data analysis of the result used mul-
tiple logistic regression analysis to know 
the influence of independent variable to 
dependent variable and to know the in-
fluence of the variable. 
5. Research Ethics 
The research ethical clearance was obtained 
from the Research Ethics Committee at Dr. 
Moewardi Hospital, Surakarta, Central 
Java, Indonesia. Research ethics included 
issues such as informed consent, anoni-
mity, confidentiality, and ethical clearance. 
 
RESULTS 
1. Univariate Analysis 
Table 1 shows that from 200 study subjects, 
it was found that the age of postmeno-
pausal women was 49-54 years old for 
about 50 people (25.0%), 55-59 years of 67 
people (33.5%) and the highest was 60-65 
years i.e. 83 mothers (41.5%). 
Table 1. Univariate Analysis 
Characteristics n % 
Age 
49-54 years old 
55-59 years old 
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The level of maternal education is 
mostly still low, that is, there are 126 below 
SHS graduates (63.0%) and senior high 
school and university graduates are 74 
people (37.0%). Most of the subjects were 
working at home for about 118 (59.0%) and 
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working outside for about 82 people 
(41.0%). 
After measurement of waist circum-
ference, most of the subjects that were 
categorized into the obese category were 
125 people (62.5%) and non-obese were 75 
people (37.5%). Subects who applied a diet 
that supports blood pressure control were 
about 100 people (50.0%). This is compa-
rable to those on a diet that does not 
support blood pressure control of 100 
people (50.0%). 
Most of the study subjects had no 
family history of hypertension for about 
108 people (54.0%) and 92 (46.0%) had a 
family history of hypertension. Most of the 
subjects did not have a history of hormonal 
use of 113 people (56.5%), and 87 people 
(43.5%) has a hormonal family history. 
Most of the subjects had no anxiety as for 
about 123 people (61.5%) and a few of them 
had anxiety for about 77 people (38.5%). 
Most subjects had strong family support of 
105 people (52.5%) and poor family support 
of 95 people (47.5%). 
Table 2. Bivariate analysis of the relationship between independent variable and 
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0.01 to 0.07 
 
p<0.001 
2. Bivariate Analysis 
Bivariate analysis was performed to deter-
mine the relationship between variables, 
namely independent variables (obesity, 
diet, genetic history, history of hormonal 
contraceptive use, anxiety and family sup-
port) with dependent variable (hyperten-
sion). Bivariate analysis was performed 
using Chi-Square test and presented in 
Table 2. 
Table 2 shows that genetic history 
(OR= 14.64, 95% CI= 7.34 to 29.22, p 
<0.001), obesity (OR= 34.87; 95% CI= 
13.79 to 88.18; p<0.001), history of hor-
monal contraceptive (OR= 14.57; 95% CI= 
7.22 to 29.38; p<0.001), and high anxiety 
(OR= 18.27; 95% CI= 8.41 to 39.66; p 
<0.001) were increased the risk of hyper-
tension in post-menopausal women good 
diet (OR= 0.48; 95% CI= 0.02 to 0.09; 
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p<0.001), and family support (OR= 0.03; 
95% CI= 0.01 to 0.07; p<0.001) with 
hypertension. 
3. Multivariate Analysis 
The result of multivariate analysis test can 
be seen in Table 3. Table 3 showed that 
there was a significant relationship between 
obesity, genetic history, history of hormon-
al contraceptive use, anxiety, diet, and 
family support with hypertension on post-
menopausal women. 
The risk of hypertension in menopau-
sal women increased with obesity (OR= 
13.0; 95% CI= 2.99 to 56.51; p= 0.001), 
hormonal contraceptive use (OR= 10.11; 
95% CI= 2.60 to 39.25; p= 0.001), and high 
anxiety (OR= 3.89; 95% CI= 0.73 to 20.85; 
p=0.112). 
The risk of hypertension in menopau-
sal women decreased with had not genetic 
history (OR= 0.99; 95% CI= 2.54 to 39.19; 
p= 0.001), good diet (OR= 0.16; 95% CI= 
0.04 to 0.55; p= 0.004), strong family 
(OR= 0.09; 95% CI= 0.19 to 0.39; p= 
0.001). 
Table 3. The result of multivariate analysis with multiple logistic regression test 
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-2 Log Likelihood= 71.08 
Nagelkere R Square=85.8% 
Probability chi2<0.001 
    
 
DISCUSSIONS 
1. The relationship between obesity 
and hypertension  
The results of multivariate analysis showed 
that there was a relationship between 
obesity and hypertension. Obesity increased 
the risk of hypertension in post-menopausal 
women. 
The result of this study is consistent 
with a study by Zhou et al. (2015), which 
stated that there was a relationship bet-
ween obesity and hypertension. This study 
showed that the prevalence of hypertension 
in post-menopausal women was greater 
than in pre-menopausal women. There was 
a relationship between central obesity and 
age.  The older the age, the higher the risk 
of obesity. In post-menopausal women, 
central obesity was a higher risk factor in 
increasing hypertension than BMI. Obesity 
assessment using BMI cannot assess the 
distribution of body fat so it was less sensi-
tive in describing the amount of visceral fat 
(Maryani, 2013). Central obesity can cause 
health problems such as hypertension, 
cardiovascular disease, type 2 diabetes 
mellitus, dyslipidemia, cancer, sleep apnea, 
and metabolic syndrome (Tchernof and 
Despres, 2013). 
According to the data of Basic Health 
Research (2013), women in Indonesia were 
much more to experience central obesity 
than men, 42.1% for women and 11.3% for 
men. In addition, age changes were also 
known to be associated with changes in 
body composition, which was a decrease in 
fat-free mass and increased fat mass at the 
age of 20-30 years old (Tchernof and 
Despres, 2013). 
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The result of this study was also in 
line with a study byTyagi et al. (2015), 
which stated that obesity was a risk factor 
for hypertension in women. The incidence 
of hypertension showed a positive associ-
ation with obesity in post-menopausal 
women which was statistically significant. 
The percentage of fat in the body was 
higher in post-menopausal women than in 
pre-menopausal women. The study showed 
that 49% of central obesity was appear in 
post-menopausal women from the entire 
study subjects. Obesity in post-menopausal 
women increased the risk of hypertension, 
diabetes mellitus, and vascular disease. 
Based on the description above, it can be 
concluded that there was a relationship 
between obesity and hypertension in post-
menopausal women. 
2. The relationship between genetic 
history and hypertension  
Multivariate test results showed that there 
was a relationship between genetic history 
and hypertension. Genetic history would 
increase the risk of hypertension in post-
menopausal women. 
The result of this study was in line 
with a study done by Valerio et al. (2016), 
which stated that there was a positive rela-
tionship between family history of hyper-
tension and the incidence of hypertension. 
Based on that study, family history with 
symptoms of cardiovascular disease and 
stroke increased the prevalence of cardio-
vascular disease symptoms.Hypertension in 
individuals with a family history was found 
to be almost twice as high as hypertension 
in individuals without a family history, 
therefore, family history may be used 
clinically to identify an individual's risk of 
hypertension. 
Familiy member who had hyperten-
sion and heart disease increased the risk of 
hypertension by 3-4 times compared to 
families with no history of hypertension 
(Hartono, 2013).A child's blood pressure 
would be similar to blood pressure of his/ 
her blood-related parents than the adopted 
child because the inherited gene played a 
major role in determining blood pressure 
(Palmer, 2007). 
The result of this study was also in 
line with a study by Zhouet al.(2015), which 
stated that there was a relationship 
between family history of hypertension and 
the incidence of hypertension in women. 
This study stated that the history of hyper-
tension and cardiovascular disease in the 
family would increase the risk of hyperten-
sion. Based on the description above, it can 
be concluded that there was a relationship 
between genetic history and hypertension 
in post-menopausal women. 
3. The relationship between history 
of hormonal contraceptive use and 
hypertension  
Multivariate test results showed that there 
was a relationship between history of hor-
monal contraceptive useand hypertension. 
History of hormonal contraceptive use 
would increase the risk of hypertension in 
post-menopausal women. 
The result of this study was in line 
with a meta-analysis study by Liu et al. 
(2017) which stated that there was a 
relationship between a history of hormonal 
contraceptive use and hypertension in 
women. Women who use hormonal contra-
ceptives, which in the study were pills can 
increase the risk of hypertension.Any 5-
year enhancement in oral contraceptive use 
may increase the risk of hypertension by 
13%. 
The result of a study by Park and Kim 
(2013) showed that the use of hormonal 
contraceptives was associated with the 
incidence of hypertension. In women with 
longer duration in using hormonal contra-
ceptives was positively associated with an 
enhancement of systolic blood pressure and 
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diastolic blood pressure compared to wo-
men who had not taken hormonal contra-
ceptives. In addition, women who used 
hormonal contraceptives for more than 24 
months were also statistically associated 
with an increased risk of prehypertension 
and hypertension. 
The use of hormonal contraceptives 
containing estrogen and progesterone hor-
mones can lead to an increase in blood 
pressure.This was due to the occurrence of 
cardiac hypertrophy and increased angio-
tension II presor response by involving the 
path of Renin Angiotensin System (Ola-
tunji, 2008). 
The result of this study was also in 
line with a study byLestari (2013) which 
stated thatthere was a relationship between 
the duration of the use of hormonal contra-
ceptive methods with the incidence of 
hypertension. Women who used the hor-
monal contraceptive method for a long time 
which was more than two years were at 
higher risk of developing hypertension than 
women who did not use hormonal contra-
ceptives. Based on the description above, it 
can be concluded that there was a relation-
ship between history of hormonal contra-
ceptive use and hypertension in post-
menopausal women. 
4. The relationship between anxiety 
and hypertension  
Multivariate test results showed that there 
was a relationship between anxiety and 
hypertension. Anxiety would increase the 
risk of hypertension in post-menopausal 
women.  
The result of this study was in line 
with a study done by Pan and Yu (2015) 
which stated thatthere was a relationship 
between anxiety with an enhancement risk 
of hypertension. Hypertension has aetio-
logy caused by various factors, namely 
biological factors, environmental factors, 
psychological, and social.Anxiety was one 
of the most common psychological factors 
possessed by adults who can interfere with 
health problems, one of them was hyper-
tension. 
Anxiety that arised in menopausal 
women was often associated with concerns 
in facing the situation that never happened 
before, such as anxiety due to physiological 
and psychological changes marked by the 
end of the reproductive period (Varney, 
2007). Anxiety can arise due to stress. The 
relationship between stress and hyper-
tension was suspected through sympathetic 
nervous activity, which can increase blood 
pressure gradually. The anxiety can stimu-
late the kidney gland to release the adre-
naline hormone and stimulate the heart to 
beat faster and stronger, therefore, the 
blood pressure would increase. If it lasted 
long enough, the body tried to make adjust-
ments so that pathological changes occur in 
the body that can lead to the emergence of 
hypertension symptoms (Manik, 2012) 
The result of this study is consistent 
with a study by Bacon et al. (2014). This 
study examined the relationship between 
psychological factors and hypertension 
conducted through psychiatric interviews. 
The results showed that there was a 
relationship between anxiety with the 
incidence of hypertension. The incidence of 
hypertension was more common in patients 
with high anxiety. The enhancement of 
anxiety can also lead to unhealthy behavior 
patterns such as smoking, drinking, and 
lack of physical activity such as exercise 
that may cause an enhancement risk of 
hypertension. Based on the description 
above, it can be concluded that there was a 
relationship between anxiety and hyper-
tension in post-menopausal women. 
5. The relationship between diet and 
hypertension 
Multivariate test results showed that there 
was a relationship between dietand hyper-
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tension. By doing a dutiful diet, it would 
reduce the risk of hypertension in post-
menopausal women. 
The result of this study was in line 
with Geaney et al. (2015) who stated that 
research subjects with higher nutritional 
knowledge would be more applying a qua-
lity diet and have lower risk to suffer from 
hypertension. A good nutritional know-
ledge was positively associated with dietary 
quality. A good diet can lower blood pres-
sure. Based on this study, it can be con-
cluded that the prevalence of hypertension 
can be reduced by improving the quality of 
individual diets. Dietary compliance has 
been shown to decrease the risk of cardio-
vascular disease. Diet foods with low con-
sumption of fat, sodium, processed foods/ 
preservatives, and increase intake of fruits 
and vegetables can significantly lower the 
blood pressure in people with hypertension. 
Based on the result of a study by Kim 
and Andrade (2016), a person with a diag-
nosis of hypertension indicated a lack of 
adherence to a hypertensive diet than 
someone who was not diagnosed with 
hypertension. The status of hypertension 
was associated with increased consumption 
of saturated fats, sodium, total fat, and 
protein. A hypertensive diet was highly 
recommended for someone who has high 
blood pressure and hypertensive diet adhe-
rence has been shown to be effective for 
controlling the hypertension.  
Based on the description above, it can 
be concluded that there was a relationship 
between diet and hypertension in post-
menopausal women. 
6. The relationship between family 
support and hypertension 
Multivariate test results showed that there 
was a relationship between family support 
and hypertension. Strong family support 
would decrease the risk of hypertension in 
post-menopausal women. 
Family support may affect the inci-
dence of hypertension. With strong family 
support, it can control the factor of hyper-
tension in post-menopausal women. The 
result of this study was in line with a study 
by Ojo et al. (2016) which showed thatthere 
was a strong family support to the sur-
rounding community that can control the 
rise in blood pressure, therefore, only a few 
of these people who were found to be 
suffering from hypertension. Hypertensive 
patients with high family support also have 
good hypertensive treatment therapy adhe-
rence than patients with low family support 
(Olowookere et al., 2015). 
This study was also in line with 
Wulandhani et al. (2014) who stated that 
there was a significant relationship between 
family support and the motivation to check 
the blood pressure in elderly who have 
hypertension. Elderly with strong family 
support have a high motivation to check 
their blood pressure. With a high moti-
vation to check the blood pressure, the risk 
of hypertension was lower because high 
blood pressure can be known early and get 
the treatment immediately. 
Based on the description above, it can 
be concluded that there was a relationship 
between family support and hypertension 
in post-menopausal women. 
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